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(54) Remote control system for adjustable furniture 

(57) A remote control system comprising at least 
one hand control (2) and one or more control units (4), 
said hand control (2) and said control units (4) compris- 
ing transmitter and receiver antennas (22, 35, 44, 51), 
said control units comprising a transmitter (41 ) for trans- 
mitting a signal with a frequency which is unique to the 
individual control unit (4), said hand control comprising 
a receiver for receiving this signal from the control unit 
from which the signal is strongest relative to the hand 
control, as well as a transmitter for transmitting a signal 
with a frequency which is a whole multiple of the re- 
ceived signal and, via a phase locking circuit (23), is in 
phase with the received signal, and means for coding 
the transmitted signal with instructions, said control 
units comprising a receiver for receiving the signal from 
the hand control, as well as means for determining 
whether the received signal is in phase with the signal 
formed by the circuit (41 ) of the control unit, and means 
for decoding and executing the instructions on the re- 
ceived signal. The advantage of the system is that an 
arbitrary hand control in the system automatically 
adapts itself to the control unit from which the signal is 
strongest and subsequently communicates with the 
control unit. The system may be constructed such that 
one-way or two-way communication may take place. In 
an embodiment, the system is exclusively composed of 
standard components, the spreading on the compo- 
nents being used for forming the unique signal. The sys- 
tem lends itself inter alia for all forms of furniture 
equipped with motor driven adjustment facilities. 
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Description 

[0001] The present invention relates to a remote con- 
trol system, in particular for adjustable articles of furni- 
ture and office, hospital and nursing home equipment, 
such as beds, chairs, tables, patient lifters, etc. The in- 
vention also relates to an adjustable article of furniture 
and to a power driven actuator. 

[0002] The description of the invention is based on 
hospital beds, as these illustrate the problems underly- 
ing the invention quite well. 

[0003]. A hospital bed has an electrical appliance with 
a linear actuator for adjusting the backrest part of a. 
hinged support section as well as an actuator for adjust- 
ing its legrest part. In addition, the support section as a 
whole may be raised and lowered as well as be caused 
to assume a tilted position (Trendelenburg's or anti- 
Trendelenburg's position). Adjustment of the support 
section as a whole is performed by two actuators. Beds 
of this type are described e.g. in US 5 161 274 and US 
5 205 004, both to J. Nesbit Evans & Co. Ltd. 
[0004] The actuators are connected to a control box, 
which also contains a power supply. The actuators and 
the control box are positioned below the bottom of the 
bed. The control box is operated by a hand control con- 
nected by wire to it. The hand control must be capable 
of being operated by the patient himself and also by the 
hospital staff, such as patient care staff, nurses, order- 
lies, doctors, and cleaning staff. 

[0005] The wire for the hand control constitutes a 
problem per se, and this is not lessened by the fact that 
it must be relatively long even though a helically twisted . 
wire is used. Lying in bed, the patient must be able to 
reach and operate the hand control, while the staff must 
be able to operate it, standing at the foot end of the bed. 
Further, the wire must not be in the way when the patient 
goes to bed or is taken to bed by the staff, nor of course 
when the patient gets out of bed. This may take place 
from both the one and the other side of the bed. Of 
course; a hand control might be arranged at each end 
of the bed, but this is much too expensive.. After each 
use, the bed must be washed, and here the helically 
twisted wire constitutes a problem since it is difficult to 
clean. Another drawback of the wire is that because of 
its length and the movement of it from one end to the 
other it will frequently get squeezed between the mov- 
able parts of the bed and thereby be damaged or even 
be cut completely. 

[0006] To avoid the wire for the hand control, a wire- 
less hand control might be considered, but this presents 
other problems. One of the problems is actually the stor- 
age of the hand control. It must be readily accessible for 
both patient and staff. In an emergency it is no good that 
the patient has packed the hand control away in a side 
table; if e.g. the bed is to be placed in Trendelenburg's 
position immediately. At a hospital with several hun- 
dreds of beds it is altogether no good having a corre- 
sponding number of loose hand controls. Connecting 



these to the beds by a wire is no solution to the prob- 
lems. 

[00071 A hand control based on an infrared transmitter 
moreover involves a problem of mounting the receiver 

5 at a place accessible to all parties. Lying in bed, the pa- 
tient will naturally direct the hand control toward the foot 
end, while the staff will direct it toward the head end, 
which is psychologically, unfortunate for the patient. 
[0008] The other common wireless option is a hand 

10 control based on radio communication. A problem of us- 
ing such a solution where several beds are frequently 
placed in the same roqm : like at a hospital, is that the 
activation of a hand control may only cause a reaction 
from precisely the desired bed. Therefore, it is neces- 

is sary to use hand controls which are dedicated to com- 
municating precisely with a given bed, and this empha- 
sizes the problem of keeping track of the individual hand 
controls. Now there must not only be one for each bed, 
but a quite specific hand control. One way of performing 

20 the dedication of the hand control is to mount a code 
recognition circuit in the individual receiver. This, how- 
ever, involves the use of rather complicated electronics, 
and therefore adds to the costs, and radio communica- 
tion per se is more expensive than infrared communica- 

25 tion. Further, it gives rise to considerations that the al- 
located frequency ranges are crowded, involving risks 
of interference, and that radio communication per se 
presents a latent risk of operational disturbances of the 
often highly sensitive electronic equipment which is 

30 used at hospitals. 

[0009] Considering the problems, it is thus not evident 
to change from a wired hand control to a wireless one, 
particularly not when the solution previously used is the 
absolutely cheapest one seen in relation to a wireless 

35 control. 

[001 0] The object of the invention has been to provide 
a wireless remote control system in which a dedicated 
remote control for operating each individual unit is 
avoided, while ensuring that only one selected unit can 
40 be operated at a time. 

[0011] Accordingly, the invention provides a remote 
control system which is characterized by 

• comprising at least one hand control and one or 
. 45 more control units, 

• said hand control and said control units comprising 
transmit and receive antennas, 

50 • said control units comprising a transmitter for trans- 
mitting a signal with a frequency which is unique to 
the individual control unit, . 

• said remote control comprising a receiver for recep- 
ss tion of this signal from the control unit from which 

the signal is strongest relative to the hand control, 
; as well as a transmitter for transmitting a signal with 
., a frequency which is a whole multiple of the re- 
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ceivedsignai and, via a phase locking circuit, is in 
phase with the received signal, and means for cod- 
ing the transmitted signal with instructions, 

* said control units comprising a receiver for receiving 5 
the signal from l ine hand control, as well as means 
for determining whether the received signal is in 
phase with the signal formed by the circuit of the 
control unit, and means for decoding and executing 
the instructions on the received signal. ' 

[001 2] With this embodiment of a remote control sys- 
tem, ah arbitrary hand control in the system can adapt ; 
itself to the control unit from which the signal is strong- 
est, and subsequently communicate with the control 
unit. Thus, there is no need for hand controls which are 
dedicated to the individual control unit, as an arbitrary 
control unit may be used in connection with all the con- 
trol units. If it is desired to communicate with a specific 
control unit, then it is just necessary to assume a posi- 
tion where it is known with certainty that the signal from 
there is the strongest. 

[0013] Taking hospital conditions as an example 
again, it is now possible to equip the patients with an 
arbitrary hand control for the control of the bed which 
they might be given, just as the staff may be equipped 
with a single remote control which can operate all the 
beds. In terms of organizing, there are substantially no 
limits to the administration of the hand controls, and e. 
g. a remote control might conceivably be placed in a 
holder on each bed or the associated side table and one 
in a holder on the wall or the door to the ward for use by 
the staff. 

[0014] The inventive concept provides several op- 
tions of realizing the invention adapted to specific fields 
of use, and the invention may also be used where infra- 
red communication has traditionally been used previ- 
ously. The remote control may thus be used in connec- 
tion with TV, video players, hi-fi systems, etc., it being 
ensured of course that the signal of the remote control 
does not interfere with the radio/television signal. 
[0015] The remote control system may be construct- 
ed such that the control units constantly transmit sig- 
nals, but where this is not desired for some reason, the 
system may be arranged so that the transmitters of the 
control units are normally turned off and are turned on 
only upon activation of a remote control, understood in 
the way that it is only the closest one or ones within a 
given radius from the remote control that are turned on. 
[0016] In case of e.g. beds, this also applies to 
sickbeds, beds in dwellings and at hotels, the range of 
the transmitter need not be very great in reality, since 
the user is normally in bed or quite close to it, and it may 
even be an advantage to construct the remote control 
system such that the range is quite short. The same 
problems actually apply to practically all types of adjust- 
able articles of furniture, including office furniture. In 
these cases, the structure may be made simple, just as 



the consumption of energy will be low. The extent and 
shape of the field may moreover be determined by the 
antenna means used, and a loop of wire is thus partic- 
ularly useful in connection with furniture. The field is 
here within the boundary of the loop and perpendicular 
to it, while radiation outside the boundary of the loop has 
a modest range. 

[0017] In some situations one-way communication is 
sufficient, viz. the remote control can communicate with 
the control unit, but in other situations it is desirable with 
a duplex where the control unit can send information 
back to the remote control. In such an embodiment, the 
control unit is provided with means for coding the trans- 
mitted signal with instructions, while the hand control 
has means for decoding and executing the instructions 
on the received signal. 

[0018] Rather than manufacturing the control units in- 
tentionally with a unique signal, which is complicated in 
terms of production, advantage is taken of the fact that 
electronic components may be manufactured with given 
values of tolerance. It is realized in this connection that 
with quite ordinary standard components a unique sig- 
nal is obtained- because of the spreading on their value. 
The components have a value +/- a tolerance and this 
is this spreading in the value, which is exploited to obtain 
the unique signals. Using components with the same 
value : will result in a signal with a unique frequency due 
to the deviations in the values within the tolerance given. 
Although, hereby, only the order of magnitude of the fre- 
quency of the signal is known and not the exact value, 
this is in fact quite immaterial since automatic phase 
locking to the signal takes place. The use of standard 
components has evident advantages in terms of produc- 
tion, just as standard components per se give a lower 
cost price. This means that a remote control system ac- 
cording to the invention will be able to compete with a 
solution with a cabled control. - ■ 

[0019] In an embodiment of the invention, coding of 
the transmitted signals with instructions may take place 
by phase-shifting selected phases 1 180 degrees, so that 
a shifted phase e.g. represents a digital 0 and a non- 
shifted phase represents a digital 1 , and a decoder, up- 
on reception of the signal, can detect whether the indi- 
vidual phases are phase-shifted relatively to what is ex- 
pected. 

[0020] In order to be able to determine quite uniquely 
whether the signal has been phase-shifted or not, the 
control unit is arranged such that its transmitter sweeps 
in narrow ranges: 

[0021] The invention also relates to an adjustable ar- 
ticle of furniture, preferably a bed, a chair and a table 
equipped with at least an electric motor for performing 
adjustments of the article of furniture, said article being 
equipped with a remote control system as stated above. 
It should be stressed that the term article of furniture is 
used in its widest sense and also covers hospital, nurs- 
ing home, hospice, clinic, institution, office and hotel fur- 
niture.-" 
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[0022] In a particular embodiment of the article of fur-, 
niture, the antenna means, preferably in the form of a 
wire loop, are integrated in it. This may be in a chassis 
frame or in a tabletop. 

[0023] The invention moreover relates to a power 
driven actuator and a power driven lifting column 
equipped with a remote control system as stated above. 
Power driven actuator or lifting column should also be 
taken to mean a system consisting of several power 
driven actuators or lifting columns having a common 
control. 

[0024] Besides the invention relates to an article of 
furniture, preferably a bed, a chair or a table having at 
least one adjustable. element, such as a backrest of a 
bed or chair or a tabletop of a table, a drive unit, such 
as an actuator or lifting column with an electric motor to 
execute the adjustments of said adjustable element,, a 
control box with an electrical or electronic control for op- 
erating said drive unit, a hand control comprising a cab- 
inet with keys for communication with said control box, 
wherein said furniture is having an antenna means, said 
control box furnished with or being connected to a radio 
receiver and said receiver being connected to. the an- 
tenna means, and said hand control being furnished 
with a radio transmitter and antenna means for commu- 
nicating with said radio receiver for operating said ad- 
justable element of said article of f urniture. 
[0025] An embodiment of the invention will be de- 
scribed below with reference to the drawing, in which 

fig: 1 shows the remote control system used on a 
hospital bed, together with the major components 
of the control unit and the hand control, 

fig. 2 illustrates the principle of the remote control 
system by illustrating the principle of adaptation and 
the principle of communication, 

fig. 3 shows a block diagram of the receiver and 
adapter part of the hand control, 

fig. 4 shows a bfock diagram of the transmitter part 
of the hand control 

fig. 5 shows a bksck diagram of the transmitter part 
of the control unit, 

fig. 6 shows a block diagram of the receiver part of 
the control unit, „■ , , 

fig.. 7 shows a block diagram of the control unit with 
the transmitter part and. the; receiver part assem- 
bled, . < ... 

fig. 8 shows the remote control system used in con- 
nection with a height adjustable desk, 

fig. 8a shows an embodiment of the hand control 



indicated in fig. 8, 

fig. 8b shows a cross section of the hand control 
inserted into a holder mounted at the edge of the 
5 tabletop, . . / 

fig. 9 shows the electronic circuit of the hand control, 
and 

to . fig. 1 0 shows the electronic circuit of the control unit. 

[0026] Fig. 1 shows a hospital bed 100 having a 
wheeled chassis on which there is an intermediate 
frame 101 with a hinged mattress support section. The 

is. intermediate frame 101 may be raised and lowered or 
be caused to assume a position tilted about a transverse 
axis, by two linear actuators 102, 103. The support sec- 
tion comprises a backrest part 105 likewise adjustable 
by a linear actuator 104. The support section moreover 

20 has a hinged legrest part 106, which may likewise be 
adjusted by a linear actuator 107. The linear actuators 
are controlled by a control unit 4 which is operated by a 
wireless hand control 2 having a plurality of keys 3 for 
the various functions. The hand control 2 comprises a 

25 receiver and adapter part 5 and a transmitter part 6. The 
control unit comprises a transmitter part 7 and a receiver 
part 8. 

[0027] Fig. 2 shows a diagram which illustrates how 
the hand control adapts itself to the individual control 
30 unit 4, following which it can communicate with the con- 
trol unit 4. Fig. 2 will be explained in detail below by first 
explaining the principle of adaptation and then the prin- 
ciple of communication. 

[0028] Normally, the remote control system will be de- 

35 signed so that the control units are constantly active. As 
an option, in step 11 , the transmitter part 6 of the hand 
control may be constructed such that an activation sig- 
nal is emitted when a key 3 on the hand control 2 is 
pressed. This activation signal causes all control units 

40 within a given range to be activated. 

[0029] The transmitter part 7 of the control unit com- 
prises a circuit which is activated in step 12 by detection 
of an activation signal. All the control units within the 
given range now begin to emit a signal with a frequency . 

45 which is individual for the individual control unit 4. . 
[0030] The receiver and adapter part 5 of the hand 
control comprises a phase locking circuit, which allows 
the hand control to form a signal which is phase-locked 
to the frequency from the strongest signal emitted by the 

50 transmitter part 7 of the control unit. I n step 1 3, the signal 
of the hand control is phase-locked to the signal from 
the control unit/bed which is closest to the hand control 
2. . 
[0031] The hand control 2 is now adapted to emit a 

55 signal which is in phase with the strongest signal re- 
ceived from the closest control unit 4. 
[0032] To avoid the situation that the hand control 2 
and the control unit 4 mix the received and transmitted 
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signals, frequency dividers are used for dividing the fre- 
quency of the signals. This means that transmitted and 
received signals may be separated as the signals here- 
by get different frequencies. 

[0033] The hand control 2 is thus adapted to be able $ 
to communicate with a specific control unit 4, which will 
be explained more fully below. 

[0034] In connection with the communication of data 
from hand control 2 to control unit 4, the individual con- 
trol units are designed such that they only execute in- io 
structions which arrive in connection with a signal hav- 
ing a frequency which corresponds to the frequency of 
the circuit of the control unit. This is achieved in that the 
receiver part 8 in the control unit 4 is designed such that 
it has a very narrow bandwidth. 

[0035] After phase locking, the hand control 2 is ready 
to send messages to the control unit 4, and in step 14 
the transmitter part 6 modulates instructions on the 
transmitted phase-locked signal. The instructions de- 
pend on which key 3 on the hand control 2 is pressed. 
[0036] In step 15, the control unit 4 receives the mod- 
ulated signal and reads the instructions from it by using 
a decoder, and then in step 1 6 the control unit 4 ensures 
that these instructions are executed. 
[6037] The structure of the receiver and adapter part 
5 and the transmitter part 6 of the hand control will be 
explained more fully below. 

[0038] Fig. 3 shows the structure of the receiver and 
adapter part 5. There is a receiver 21 which receives the 
strongest signal via an antenna 22. This signal is passed 
further on to the adapter part 23 which is constructed as 
a control loop. This loop has a comparator 24 which 
compares the phase of the received signal with the 
phase of a divided signal which arrives from a control- 
lable circuit 25. If the phases of the two signals differ, 
the frequency of the signal in the controllable circuit 25 
is adjusted. 

[0039] For the two signals to be compared, the con- 
trollable signal must be divided so as to correspond to 
the signal from the control unit 4 which has been divided 
correspondingly before transmission. The divider 26 
may e.g. be constructed as a digital divider circuit. At 
the output of the adapter part 23 there is a transmit sig- 
nal where the phase is in agreement with the received 
signal, but where the frequency is a whole multiple 
greater than the received signal. 
[0040] Fig. 4 illustrates the structure of the transmitter 
part 6 of the hand control. Upon activation of a key 3, 
identification means 31 identify the key 3 that has been 
activated. This information is passed on to a coder 3 
which converts the information into a code which can be 
recognized by the receiver part 8 of the control unit. This 
code is modulated on the transmit signal by a modulator 
33, and then a transmitter 34 transmits the signal via a 
transmitter antenna 35. 

[0041] Fig. 5 illustrates the structure of the transmitter 
part 7 of the control unit. An oscillator 41 is provided, 
composed of a circuit, e.g. consisting of a coil and a re- 



sistor. It is important that the frequency of the circuit in 
the individual control units varies from bed to bed. It is 
expedient in this connection to use the same compo- 
nents in the individual receiver systems and to utilize the 
inaccuracy present in the component values for achiev- 
ing a varying oscillation circuit. Thus, quite unique re- 
ceiver systems are achieved, and they are moreover 
easier and cheaper to produce. 

[0042] In order not to confuse said signal with the sig- 
nal transmitted from the transmitter part of the hand con- 
trol, a divider 42 is used for dividing the frequency by an 
integer. Use is then made of a transmitter 43 which 
transmits the signal via an antenna 44. 
[0043] Fig: 6 illustrates the structure of the receiver 
part 8 of the control unit. The receiver part 8 uses a re- 
ceiver 52 which, via an antenna 51, receives the signal 
transmitted from the transmitter part 6 of the hand con- 
trol. This signal is compared with the signal which is 
formed by the oscillator 41 of the receiver part. If a com- 
parator 53 determines that the two signals are in phase, 
the information from the received signal is decoded via 
a decoder 54 and is converted into acontrol signal which 
activates the desired part of the bed. 
[0044] Fig. 7 illustrates an assembly of the receiver 
part 8 and the transmitter part 7 of the control unit, using 
a common antenna 61 via a duplex filter 62.* 
[0045] In an embodiment, the modulation of informa- 
tion on this signal may take place in that the phases of 
the transmitted signal are shifted 180 degrees. Thus, a 
shifted phase may represent a digital 0, and a non-shift- 
ed phase may represent a digital 1 . In this case, the re- 
ceiver part of the control unit must include means that 
detect how the individual phases are oriented. 
[0046] The embodiment described in the foregoing 
has a one-way communication, viz. from the hand con- 
trol to the control unit. For example, it might be desirable 
to know the angular position of the bed when it is turned 
to a Trendelenburg's position or anti-Trendelenburg's 
position. For this purpose, the bed may be provided with 
an angular detector, or the angle may be measured in- 
directly by the mutual position of the actuators 1 02, 1 03. 
The signal may be fed to a modulator 63 connected to 
the divider 42 and the transmitter 43. In the hand control, 
the modulated signal is fed from the receiver 21 to a 
comparator 64 connected to the divider 26. The signal 
may be fed from the comparator 64 to a display in the 
hand control which displays the angular position. 
[0047] Fig. 8 of the drawing shows the use of the re- 
mote control system in connection with a height adjust- 
able table. This comprises a lifting column 200 mounted 
with the lower end in a foot 201 , and a main tabletop 
202 is mounted on the upper end of the column. The 
column comprises two telescopic hollow profiles 203a, 
203b and is driven by a linear actuator placed in the in- 
terior of the innermost profile 203a. The motor of the 
actuator is equipped with Halt sensors. A signal indica- 
tive of the table height may be tapped from these Hall 
sensors. As apparent from the figure the main tabletop 
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202 has an auxiliary tabletop 204, which is height ad- 
justable, e.g. by means of an linear actuator having an 
motor with Hall sensors. A signal indicative of the aux- 
iliary table height may be tapped from these Hall sen- 
sors. 

[0048] Here, the remote control system is likewise a 
duplex system wherein a signal may be transmitted from 
the control unit 205 placed under the table top to the 
hand control 206 with the table height concerned, which 
may be read on a display 207. 

[0049] The hand control 206 comprises a sideways 
elongated cabinet 209 with a plane bottom 210 acting 
as a foot for standing on the tabletop. The display 207 
together with keys 208 is placed in an upward facing 
control 211 surface inclined towards the user The rear 
side ol the hand control has a compartment 21 2 for two 
rows of cylindrical batteries. Access to the compartment 
is through a lid 21 3 closed with a catch lock. The plane 
bottom 210 and the weight of the batteries (six all to- 
gether) means that the hand control is stable on the tab- 
letop. Additionally the bottom may be furnished with fric- 
tion pads. Instead of resting on the tabletop the hand 
control could be placed in a holder 214 having a cavity 
21 5 for the rear side of the hand control. With the weight 
of the batteries, which is the essential part of the overall 
weight of the hand control, resting in the holder the hand 
control rest in a secure manner in the holder .Addition- 
ally, the hand control is retained by two resilient mem- 
bers 216 protruding into the cavity from the ceiling 217 
of the holder. The resilient members 216 are tongues 
bearing a cam 218 resting in the groove 219 between 
the two cylindrical portions of the compartment for the 
batteries. The holder can be fixed to the underside of 
the tabletop 202 by means of screws which could be 
reached through holes in the holder alternatively fixed 
by means of an adhesive. Resting in the holder the con- 
trol surface is exposed to the user and could be operated 
by the user. When removing the hand control from the 
holder the tongues are displaced into respective open- 
ings in the ceiling of the. holder. 

[0050] Figs. 9 and 10 of the drawing show an example 
of the electronic circuit of the hand control and of the 
control unit, respectively. The embodiment is directed to 
a design for use in connection with tables. In the figures, 
the individual parts in the block diagrams of figs. 4 and 
7 are identified by the same reference numerals. 
[0051] With reference to fig. 9, the oscillator 41 of the 
control unit is an integrated circuit, in which a signal hav- 
ing a frequency of the order of 160 kHz is currently gen- 
erated. In order to be able to determine quite uniquely 
whether the signal has been phase-shifted or not, there 
is a sweeper 65 such that the transmitter sweeps in nar- 
row ranges, e.g. in the order of 600Hz. From there, the 
signal is fed to a divider 42, which is likewise an inte- 
grated circuit in which the signal is divided eight times 
to a frequency of the order of 20 kHz. This signal is 
passed further on to the transmitter, which is formed by 
an amplifier 43 in the form of a traditional transistor am- 



plifier. The signal thus amplified is passed via the duplex 
filter 62 to the antenna 61, from where a signal is con- 
stantly emitted, having a frequency of the order of 20 
kHz unique to the control unit. The antenna 61 is a wire 

s loop attached to the underside of the tabletop 202. As 
the wire loop is placed along the edge of the.tabletop 
the field is in essentially limited within the boundaries of 
the tabletop and perpendicular thereto. 
[0052] Another part of the signal from the IC circuit 41 

10 js divided four times in the divider 42 to a signal having 
a frequency of the order of 40 kHz, which is sent back 
to the, IQ circuit which contains a phase modulator 63 as 
a standard component in addition to the oscillator. Data 
from the control of the actuator specifying the height of 

is the tabletop are fed to the I C circuit in which the 40 kHz 
signal is phase-modulated with the data. The signal thus 
modulated is fed to the transmitter 43 and further to the 
antenna via the duplex filter. When there is no commu- 
nication between a control unit and a hand control, the 

20 signal is used for transmitting an identification signal in 
the form of a ping. 

[0053] A signal with a frequency of the order of 80 kHz 
and with data received from a remote control is fed from 
the antenna to the duplex filter 62 and further on to the 

25 receiver 52, which is a traditional transistor amplifier. 
From there, the signal is fed to the comparator 52 which 
contains a filter of operational amplifiers and a single 
logic component, viz. an inverting gate. The carrier wave 
is separated in the filter, and the data signal is fed to the 

30 gate in which it is inverted. It should be mentioned that 
the decoder (54 in fig. 6 and7) in the present embodi- 
ment is integrated in the control box for the lifting col- 
umn. 

[0054] With reference to fig. 10, the receiver antenna 
35 22 of the hand control is formed by a coil. The unique 
signal of the order of 20 kHz is fed from the antenna to 
the receiver 21 , which is formed by a traditional transis- 
tor amplifier and a filter based on two operational ampli- 
fiers. From the filter, the unique signal is fed to the 
40 phase-locking circuit 23 which comprises a crystal os- 
cillator 25, a divider 24 and a comparator 26, the latter 
in the form of IC circuits. The oscillator creates a signal 
with a frequency of the order of 80 kHz which is divided 
by four to a frequency of the order of 20 kHz or the same 
4$ as the received signal. The thus adapted transmit signal 
with the frequency of the order of 80 kHz is subsequently 
fed to a phase modulator 33 in the form of a logic circuit 
(exclusive OR gate). 

[0055] A data signal : e.g. to have the tabletop raised 
50 more, is generated by pressing the key concerned on 
the keyboard 208. The data signal is fed to a processor 
which also constitutes a coder 32. It could be mentioned 
that 66 indicate the oscillator for the processor and the 
other oscillator 67 is the clock and the time is shown in 
55 the display when nothing else is displayed. The transmit 
signal is phase-modulated in the modulator 33 with the 
coded data signal, which is fed to the transmitter 34 that 
is formed by a traditional transistor amplifier, and from 



6 



11 



EP 0 999 533 A2 



12 



there the signal is fed to trie transmit antenna 35 here 
formed by a coil. 

[0056] In addition to receiving the unique signal, the 
receiver antenna 22 also picks up the data signal of the 
order oi 40 kHz from the control unit. What is first picked $ 
up by the hand control is the ping on this signal. The 
ping is used for turning on the transmitter of the hand 
control, which is normally turned off to minimize the con- 
sumption of power. The hand control has a power supply 
in the form of batteries with a voltage stabilization 68. io 
The circuit which is activated by the ping information and 
turns on the receiver, is identified hereby. Cutting the 
power of to the receiver when not in use saves energy 
such the batteries last longer. 

[0057] The signal is fed from the transistor amplifier 1$ 
in the receiver 21 to a comparator 64 in the form of ah 
IC circuit and a filter based on four operational amplifi- 
ers, in which the carrier wave of the 40 kHz is filtered 
off. The data are fed via the processor 32 to the display 
which shows the current height of the tabletop. The user 20 
can thus directly read the current height oi the tabletop. 
[0058] In addition to the main tabletop 202, the table 
may as previously mentioned also be provided with an 
auxiliary tabletop 204 for e.g. a monitor and moreover 
a side tabletop, both of which may be individually ad- 2s 
justable in height. The drives of these are likewise con- 
ceivably driven by a linear actuator. To distinguish be- 
tween these three height adjustable drives, the hand 
control is formed with three switching keys 2081-111, one 
for each drive. Further there is a key 208D which should 30 
be activated in combination with one of the keys 2081- 
III to activate the tabletop chosen. With a further key 
208U the user could choose pre-selected heights of the 
table and with a key 208S pre-selected heights could be 
stored. With the two keys 208> and 208< the table could 35 
be raised or lowered and said keys is also used in com- 
bination with the keys 208U and 208S to choose the de- 
sired settings. Further said two keys are used to set the 
time. 

[0059] Although the invention has been described 40 
above particularly in connection with beds and tables, it 
is evident that the remote control system according to 
the invention is generally useful, even though all fields 
of use have not been determined as yet. Of course, the 
system lends itself for use in all the fields in which elec- *s 
trically driven actuators are used. Another field may in- 
clude e.g. remote-controlled power driven switches and 
contacts, reading of measuring equipment, e.g. electric- 
ity, water and heat meters. - 



Claims 

1. A remote control system 
' comprising at least one hand control (2) and one or ss 
more control units (4), 

said hand control (2) and said control units (4) 



comprising transmit and receive antennas (22, 
35, 44, 51), 

said control units comprising a transmitter (41) 
for transmitting a signal with a frequency which 
is unique to the individual control unit (4), 

said hand control comprising a receiver for re- 
ceiving this signal from the control unit from 
which the signal is strongest relative to the 
hand control, as well as a transmitter for trans- 
mitting a signal with a frequency which is a 
whole multiple of the received signal and, via a 
phase-locking circuit (23), is in phase with the 
received signal, and means for coding the 
transmitted signal with instructions, 

said control units comprising a receiver for re- 
ceiving the signal from the hand control, as well 
as means for determining whether the received 
' signal is in phase with the signal formed by the 
circuit (41) of the control unit, and means for 
1 decoding and executing the instructions on the 
received signal. 

2. A remote control system according to claim 1 , 
wherein the antenna means of said control unit are 
formed of a wire loop. - 

3. A remote control system according to claim, 1 , 
wherein the control unit comprises a sweeper so 
that the unique signal from said control unit oscil- 
lates within a narrow frequency range. 

4. A remote control system according to claim 1 , '. 
wherein said control units (4) are arranged to emit 
a further signal with a frequency which is a whole 
multiple of the frequency of their unique signal; but 
different from the signal from the hand control; and 
provided with means for coding the further signal 
with instructions, and that said hand control com- 
prises means for decoding and executing the in- 
structions on the further signal. / 

5. A remote control signal according to claim 4, where- 
in the further signal is used for transmitting an iden- 
tification signal, a so-called ping, and the hand con- 
trol includes means for registering said identifica- 
tion signal: : '/ -; 

6. A remote control signal according to claim 1 , where- 
in the circuit (41 ) of the control units is composed 

; of standard components with the same standard 
*' ' Value. - ••■ -•■.-.* .', 

7. A remote control system according to. claim 1, 
. wherein the frequency of the unique signal from the 

• control units is. a signal divided by a whole multiple 
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of a signal formed in the transmitter of the control 

unit. 

8. A remote control system according to claims 1 -2, 
wherein the coding of the signal transmitted from 5 
the hand control (2) takes place by phase-shifting 
selected phases 180 degrees, so that a shifted 
phase e.g. represents a digital 0 and a non-shifted 
phase represents a digital 1 , and the control unit (4) 
can decode this by detecting whether the individual 10 
phases are phase-shifted relatively to what is ex- 
pected. 

9. An adjustable article of furniture, preferably a bed, 

a chair and a table equipped with at least an electric -is 
motor for performing adjustments, of the article of 
furniture, wherein the article of furniture is equipped 
with a remote control system, according to one of 
clams 1-8. 

20 

10. An article of furniture according to claim 9, including 
antenna means, preferably in the form of a wire 
loop, are integrated thereto. 

11. A power driven actuator equipped with a remote 25 
control system according to one of claims 1-8. 



said cabinet of said hand control includes a control 
surface with said keys, said hand control includes 
a foot part for resting on a horizontal surface of said 
article of furniture, and resting on the horizontal sur- 
face said control surface facing a user when oper- 
ated. 

16. An article of furniture according to claims 1 5 where 
said hand control includes a display (207) placed in 
the control surface next to the keys (208). 

17. Ah article of furniture according to claim 1 3 compris- 
ing a holder (214) for the hand control, means for 
mounting said holder on the furniture, said holder 
having a cavity (215) with an opening facing away 
from said article of furniture, said hand control (206) 
comprising a rear portion (21 2) adjacent to the con- 
trol surface (209), said rear portion of the hand con- 
trol and said cavity of the holder having mutually 
locking means (216,218;219) for detachable lock- 
ing the hand control to the holder when the rear por- 
tion of the hand control is placed in the cavity of the 
holder. 



12. A power driven lifting column equipped with a re- 
mote control system according to one of the claims 

1-8. 30 



1 3. An article of furniture, preferably a bed, a chair or a 
table having at least one adjustable element, such 
as a backrest of a bed or chair or a tabletop 
(202,204) of a table, a drive unit, such as an actu- 35 
ator or lifting column (200) with an electric motor to 
execute the adjustments of said adjustable ele- 
ment, a control box with an electrical or electronic 
control for operating said drive unit, a hand control 
(206) comprising a cabinet with keys (208) for com- 40 
munication with said control box, wherein said fur- 
niture includes an antenna means, said control box 

is furnished with or being connected to a radio re- 
ceiver and said receiver is connected to the antenna 
means, and said hand control is furnished with a 
radio transmitter and antenna means for communi- 
cating with said radio receiver for operating said ad- 
justable element of said article of furniture. 

14. An article of furniture according to claim 13 wherein so 
said hand panel is furnished with a radio receiver 
and antenna means (61), and said control box is 
furnished with or connected to a radio transmitter 
and said transmitter is connected to an antenna 
means for communicating data to said control pan- ss 
el. 

15. An article of furniture according to claim 13 wherein 
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